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[0001] This application claims the benefit of the Korean Application No. P2000-- 
71327 filed on September 28, 2000, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a mask for fabricating a large sized display 
panel. 

Background of the Related Art 

[0003] Recently, a size of the display panel becomes the larger as high quality, and 
high resolution of a picture are pursued. However, there are many technical difficulties in 
fabrication of such a large sized display panel, of which is a difficulty of fabrication process 
caused by the mask used in fabrication of the large display panel, i.e., a size of the mask is 
required to be large for fabrication of the large sized display panel. 

[0004] However, the fabrication of such a large sized mask, not only requires much 
time and cost, but also has a disadvantage of poor accuracy in fabrication process caused by 
sagging of the mask. For an example, for fabrication of an organic EL display panel, a 
shadow mask of a strip type as shown in FIG. 1A, or a delta type as shown in FIG. IB, is 
required for deposition of luminescent material layers of R, G, B pixels invariably. However, 
those masks are liable to sag due to patterns on the masks, to damage barriers and the like 
formed on the panel during deposition of the material, particularly, the strip type shadow 
mask in which rectangular elongated patterns are formed has a greater sag than the delta type 
shadow mask. 

[0005] Referring to FIG. 2, the sagging of the shadow mask becomes more greater 
when unit devices are mass produced on a large sized substrate, because, as shown in FIG. 3, 
the size of the shadow mask is required to be large the same as the substrate, and many 



patterns are formed on the shadow mask. 

[0006] To cope with this problem, a tension is applied to the shadow mask, which 
however causes deformation of the mask patterns, i.e., distortion, or elongation, that makes 
accuracy of the deposition process poor, to limit a size of the mask. 

[0007] Moreover, even if a shadow mask with no sagging is used, metal stripes on the 
mask are susceptible to vibration even by a weak impact, to give damage to the barriers of the 
panel. That is, since a gap between the shadow mask and the panel is very small, the 
vibration to the mask gives damage to the barriers at the highest positions among the barriers 
formed on the panel, which may cause shorts between pixels in fabrication of second 
electrodes. 

[0008] However, one attempt to provide a larger gap between the shadow mask and 
the panel for preventing the damage to the barrier results in deposition of the materials at 
inaccurate positions due to a shadow effect that causes another problem. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention is directed to a mask for fabricating a 
display panel that substantially obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

[0010] An object of the present invention is to provide a mask for fabricating a 
display panel, which has no sagging, or shadowing. 

[0011] Another object of the present invention is to provide a mask for fabricating a 
display panel, which is suitable for fabrication of a large sized, or mass production of, display 
panel. 

[0012] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
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learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

[0013] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as. embodied and broadly described, 

[0014] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention: 
In the drawings: 

FIGS. 1 A and IB illustrate a strip type, and a delta type shadow masks, respectively; 
FIG. 2 illustrates a large sized panel for use in a mass production of unit devices; 
FIG. 3 illustrates a related art large sized shadow mask for use with the large sized 
panel in FIG. 2; 

FIG. 4 illustrates a sub-mask in accordance with a preferred embodiment of the 
present invention; 

FIGS. 5 A - 5C illustrate sections each showing a method for fastening a sub-mask and 
a sub-frame in accordance with a preferred embodiment of the present invention; 

FIG. 6 illustrates a main frame of a large sized mask the sub-mask in FIG. 4 is placed 
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thereon; and, 

FIG. 7 illustrates a large sized mask in accordance with a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0016] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. The 
present invention suggests to fabricate a main frame having a plurality of holes, and fitting 
sub-masks in the holes respectively according to panel sizes and patterns intended to fabricate, 
for providing a mask suitable for fabrication of large sized, or mass production of, display 
panels that have neither sagging, nor shadowing. 

[0017] FIG. 4 illustrates a sub-mask in accordance with a preferred embodiment of 
the present invention. 

[0018] Referring to FIG. 4, the sub-mask in accordance with a preferred embodiment 
of the present invention includes a sub-mask 11 having at least one pattern, and a sub-frame 
12 fixed to edges around the sub-mask 11 for fastening the sub-frame. The sub-mask 11 
may have a pattern formed thereon varied as a designer desires, or a plurality of patterns, 
within a limit the patterns cause no sagging of the sub-mask 1 1 . 

[0019] The sub-frame 12 fixed around the sub-mask 11 may be formed of metal, 
polymer, inorganic material, or the like, which is formable, and strong against bending, such 
as aluminum, nickel, tungsten, titanium, iron, copper, or an alloy of them in metal, or plastic 
in polymer, or glass, or wafer in inorganic material. 

[0020] There may be a variety of methods for fixing the sub-mask to the sub-frame 
12, of which three methods as shown in FIGS. 5A-5C are used. 

[0021] Referring to FIG. 5 A, in a first method, the sub-mask 11 is mounted on the 
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sub-frame 12, tension is applied to the sub-mask 11 uniformly for preventing sagging of the 
sub-mask 11, and the sub-mask 1 1 is fixed to the sub-frame 12 by using a laser 13. 

[0022] Referring to FIG. 5B, in a second method, a piece of fiber 14 like a net is 
attached around the sub-mask 11 with adhesive, and tension is applied to the fiber 14 for 
fixing to the sub-frame 12. The fiber 14 is attached to the sub-mask 11 and the sub-frame 12 
with adhesive. 

[0023] Referring to FIG. 5C, a jig 15 may be used. That is, holes 17 are formed in 
edge region of the sub-mask 11, lateral holes 18 passed through sides of the sub-frame 12 are 
formed, the sub-mask 11 is fastened to the jig 15 by using the holes 17, and the sub-frame 12 
is fastened to the jig 15 with screws 16, to fix the sub-mask 11 to the sub-frame 12. 

[0024] Referring to FIG. 6, when the sub-mask fabricated thus is mounted on the 
main frame 21, a mask for fabricating a large display panel can be fabricated. In this 
instance, the sub-mask 1 1 is fitted to every hole in the main frame 21 . 

[0025] A number of holes in the main frame 21 are dependent on a number of devices 
to be fabricated, and the number of holes in the main frame 21 is required to be more than the 
number of the sub-mask 11 to be mounted on the main frame 21, because there may be a case 
when the sub-masks 11 are mounted only in holes at required positions according to forms of 
devices a designer intends to fabricate. 

[0026] The main frame 21 is fabricated to have a size equal to, or greater than a panel 
size a material is to be deposited thereon. The sub-mask 11 is fabricated to be movable in 
the hole in the main frame 21 in up and down, and left and right directions, for fine 
adjustment of the sub-mask 11 to align the patterns on the sub-mask 11 at an exact positions, 
by using MEMS (Microelectric Machine System). 

[0027] Alike the sub-frame 12, the main frame 21 may be formed of metal, polymer, 
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or inorganic material, or the like, which are formable and strong against bending, such as 
aluminum, tungsten, titanium, iron, copper, or an alloy of them as the metal, plastic as the 
polymer, or glass or wafer as the inorganic material. 

[0028] Referring to FIG. 7, upon mounting the sub-masks 1 1 on the main frame 2 1 by 
the foregoing methods, fabrication of a large sized mask is completed. According to this, 
since the large sized mask of the present invention is supported on the sub-frame 12 partly, 
and on the main frame 21 wholly, the large sized mask is not involved in sagging, or 
shadowing like the related art. Moreover, since the large sized mask of the present invention 
permits individual mounting/dismounting of the sub-masks 11 to/from the holes in the main 
frame 21, fabrication of devices according to intention of the designer and fabrication of a 
large sized device are easy, and mass production is favorable. 

[0029] As one embodiment, the steps of a process for fabricating an organic EL 
display panel by using the mask of the present invention will be explained. 

[0030] At first, a large sized transparent substrate is provided, first electrode stripes, 
first electrode pads, and second electrode pads are formed on the substrate, and barriers are 
formed between luminescent regions perpendicular to the first electrodes. Then, a large 
sized mask of the present invention is placed on the substrate, and fine adjustment of positions 
of the sub-masks is made for accurate alignment of the patterns on the sub-mask with the 
luminescent regions on the substrate. A red luminescent layer is deposited on a red 
luminescent region of the substrate, and the large sized mask is moved. A green luminescent 
layer is deposited on a green luminescent region of the substrate, and the large sized mask is 
moved, again. Then, a blue luminescent layer is deposited on a blue luminescent region of 
the substrate. Next, a second electrode material is deposited on an entire surface of the 
substrate, to form the second electrode stripes in the luminescent region. Finally, a 
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protection film is formed on the second electrode, encapsulation is conducted, to complete 
fabrication of the organic EL display panel. 

[0031] Thus, because the mask for fabricating a display panel of the present invention 
is not involved in sagging, or shadowing, the mask of the present invention can improve a 
fabrication accuracy, and reliability, and is suitable for fabrication of large sized panel, or 
mass production, thereby dropping a fabrication cost. Moreover, the possibility of 
mounting/dismounting of mask makes maintenance of the mask easy. 

[0032] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the mask for fabricating a display panel of the present invention 
without departing from the spirit or scope of the invention. Thus, it is intended that the 
present invention cover the modifications and variations of this invention provided they come 
within the scope of the appended claims and their equivalents. 
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